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(57)Abstract 

PURPOSE: To provide a card which has higher durability and water 
resistance than those of a conventional card in which a base material 
is paper, a low cost and can be naturally decomposed even if it is left 
as it is after discarding. 

CONSTITUTION: A card 1 has a structure in which an entire 
periphery of a sheet base material 2 having decomposability and used 
for general purposes is covered with biodegradable resin layer 3 such 
as durability, folding resistance, water resistance, chemical 
resistance, waterproofness, surface smoothness, glossiness, 
processability, etc. A visible information and design part 4, a 
magnetic record, etc., can be formed as required. 



* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A card providing a biodegradable resin layer which covers a perimeter enclosure of a card base 
material which consists of natural decomposition nature materials, such as paper. 

[Claim 2]The card according to claim 1 which provides a printing layer in the surface of said card base 
material or said biodegradable resin layer, and is characterized by things. 

[Claim 3]Claim 1 characterized by coming to form a magnetic recording layer on said card base material or 
said biodegradable resin layer layer, and the card according to claim 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the card with which the especially whole card composition 
has biodegradability about the card mainly used for using-up types, such as a prepaid card and an admission 
ticket 
[0002] 

[Description of the Prior Art]Now, it is used for the card in broad fields, such as an ATM card, a credit card, 
a prepaid card, a commuter pass, a traffic ticket, etc. which have an ID card proving a status, a membership 
card, and a monetary value. There is what is called a prepaid card (prepaid card) that paid the amount of 
money of the fixed unit beforehand, and recorded the value information for the amount of money as a card 
which the number of use is increasing most especially with the card. Value information and identification 
information are recorded on the magnetic recording part or the optical Records Department provided at the 
card base material on [ as printing, or the pattern and text which carried out the printing display ] the card 
base material by this card as machinery data reading. 

[0003] Usually, after being sold to a user, this kind of card will be discarded if a user finishes using that card. 
However, generally this prepaid card mainly constitutes plastics, such as polyethylene terephthalate (PET) 
resin, as a card base material. Although the processing after use of such a plastic card is disposed of by 
reclamation etc. as incineration or waste at present, Since it exists with the original form, without high 
temperature-ization of the combustion temperature by incineration taking place, and disassembling a plastic 
waste in pollution problems, such as a problem of the endurance of an incinerator, and combustion gas, and 
a reclaimed ground, it remains as garbage semipermanently and the influence on natural environment poses 
a problem. 

[0004]The card which adopted paper as a card base material is made from the former, and it is used, and 
especially paper is simple for disposal of incineration, reclamation, etc., and, moreover, is regarded as the 
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optimal card material for solution of environmental problems, such as garbage about which it argues from a 
manufacturing cost being cheap in recent years [ above-mentioned ]. 

[0005]So that it may furthermore be indicated to JP.57-1 50393.A, JP.59-2201 92,A, JP.51-93991.A, 
JP.63-260912A and JP.57-1 50393 A The plastic which can be decomposed under [. such as light or 
underground, ] natural environment is developed, especially, it is used for a thrown-away type commodity 
package, and the part is commercialized now. In the field of the card, it is said in JP.5-42786.A or 
JP.5-85088.A by these people that biodegradability or a photodegradable plastic is used for a card base 
material. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the card 7 using paper as the card base material 6 as 
shown in drawing 6 , Since a function is inferior at all the points when the fitness as cards, such as 
endurance, bending-proof nature, a water resisting property, chemical resistance, waterproofness, surface 
smoothness, glossiness, and processability, is taken into consideration, the use by independent [ of paper ], 
It is limited only to temporary use, such as a traffic ticket, an admission ticket, a ticket, and is unsuitable for 
fixed time and the prepaid card which are used and which was mentioned above. In this case, as shown in 
drawing 4 , it is possible to laminate outer layers other than plastics, such as synthetic resins, aluminium foil, 
etc., such as polyethylene, polypropylene, polyvinyl chloride, and polyethylene terephthalate, as a protective 
layer to a paper base, but. These are not excellent in abandonment nature and have the above-mentioned 
plastic card and a fault without great difference. 

[0007]The card which constituted the card base material itself from a plastic which has resolvability is 
gradually disassembled by the function of the plastic after abandonment. However, a card is created in 
consideration of the problem of the convenience which the card itself has, and card manufacture, and when 
the plastic which has resolvability is only used as a card base material, it has the following problems 
especially. 

[0008]First, when it is necessary to have fixed thickness and it is really formed from intensity or a usage 
easy, in order that a card may produce curvature in a card surface and may use for it the plastic with which 
only the part of thickness has resolvability. Decomposition takes time, and since the plastic which has 
resolvability is expensive, the card itself has a problem used as a heavy price. 

[0009]Then, this invention has high endurance and water resisting property compared with the conventional 
card which used paper as the substrate, and an object of this invention is to provide the card automatically 
disassembled even if it is neglected after abandonment, while it is cheap. 
[0010] 

[Means for Solving the Problem]This invention is made that an aforementioned problem should be solved 
and the invention according to claim 1 is a card providing a biodegradable resin layer which covers a 
perimeter enclosure of a card base material which consists of natural decomposition nature materials, such 
as paper. 

[0011]The invention according to claim 2 is a card which provides a printing layer in the surface of a card 
base material or a biodegradable resin layer, and is characterized by things in the card according to claim 1. 
[001 2]The invention according to claim 3 is a card characterized by coming to form a magnetic recording 
layer on a card base material or a biodegradable resin layer in the card according to claim 2. 
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[0013] 

[Function]According to the card of this invention, natural decomposition nature material which has 
resolvability, especially paper are used as a card base material, By considering the circumference as the 
composition covered with the resolvability resin which has the characteristics, such as biodegradable resin 
endurance, bending-proof nature, a water resisting property, chemical resistance, waterproofness, surface 
smoothness, glossiness, and processability, even if the endurance, the water resisting property, and the curl 
resistance of the whole card improve and it is neglected after abandonment, it decomposes automatically. 
[0014] 

[Example]The example of this invention is described in detail using a drawing. Drawing 1 is a sectional view 
showing one example of the card of this invention. 

Drawing 2 t hru/or drawing 4 are the sectional views showing other examples of the card of this invention. 
[0015]The card 1 of this invention of drawing 1 has laminated the biodegradable resin layer 3 which becomes 
a perimeter enclosure of the paper base 2 which used as the base paper which is the natural decomposition 
nature material which has resolvability from biodegradable resin. 

[0016]The paper base 2 is paper which mainly uses wood fibers, such as non wood fibers, such as 
organization textiles and seed fiber, a needle-leaf tree, a broad-leaved tree, as a raw material. 
If it has resolvability in itself, it will not be restricted in particular, but in consideration of the use of a card, 
a tabulation-card paper, pasteboard, etc. which are generally used are used. 

In order to cover a card over machinery, such as a reader, smoothness is high, it is firm, there is no 
curvature, and it is necessary to use what has a size uniform thickness and stable. If the above-mentioned 
conditions are fulfilled, it can use also with recycled paper. 

[001 7]The resin which the resin used for the biodegradable resin layer 3 has, or has the resolvability beyond 
it is suitable. [ equivalent to an above-mentioned paper base ] 

For example, 3-hydroxybutyric acid and 3-hydroxyvaleric-acid copolymer Microbiologic production 
polyester, such as P (3HB-3HV), It may be the mixture and layered product of plastics which can use poly 
glycolide, such as aliphatic polyester, such as a polycaprolactone (PCL), and polylactic acid, polyvinyl 
alcohol, a starch complex, etc., and have such resolvability. 

The biodegradable resin layer 3 which covers the perimeter enclosure of the paper base 2 should just have 
resolvability, and is not limited to the above-mentioned material. 

[001 8]Although it is possible to add nondegradable substances, such as various additive agents and polymer, 
to the resin which has such resolvability if it is 50% or less in a weight ratio, since resolvability falls 
remarkably and produces the problem of processing, it is not preferred to add a nondegradable substance 
not less than 50%. 

[001 9]The method of carrying out covering formation of the biodegradable resin layer 3 around the paper 
base 2 has methods, such as a lamination of the film of biodegradable resin, and melting extrusion coating of 
the biodegradable resin to a paper base. 

[0020]Covering formation to the paper base 2 circumference of the biodegradable resin layer 3 by a 
lamination, The paper base 2 of card shape smaller than a card size is produced, and after laminating the 
overcoating sheets which become one side or both sides of this paper base 2 from biodegradable resin, melt 
adhesion is carried out by the heat pressing of a heat lamination of the overlapping biodegradable resin side. 
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The temperature of the heat roller of the laminating machine which performs a heat lamination is higher than 
the melting temperature of the used biodegradable resin, and setting out made into about 2 m/ min is [ feed 
rate / about 4 kg/cm 2 and / of a hot calender roll ] suitable in the pressure at the time of a lamination. On 
both sides of the paper base 2, a biodegradable resin sheet is laminated to a laminating machine, heat 
lamination processing is further performed for the exfoliation sheet for antisticking on a biodegradable resin 
sheet in piles, it exfoliates, an after-processing exfoliation sheet is pierced in the shape of [ predetermined ] 
a card type with a card cookie cutter, and the card of this invention is obtained. 

[0021 ]Covering formation to the paper base 2 circumference of the biodegradable resin layer 3 by melting 
extrusion coating, Produce the paper base 2 of card shape smaller than a card size, and a biodegradable 
resin layer is laminated for biodegradable resin by melting extrusion coating on one side of this paper base 2, 
After laminating a biodegradable resin layer by melting extrusion coating and laminating biodegradable resin 
to both sides also still like an opposite side, it pierces in the shape of [ predetermined ] a card type with a 
card cookie cutter, and the card of this invention is obtained. 

[0022]Although the monolayer of a T-die method or a multilayer extrusion lamination method is used and 
the laminating method which was furthermore suitable for manufacture of the card of this invention has a 
multi-manifold method, a field-blocks method, etc., any may be sufficient as it. 

[0023]In the monolayer of a T-die method, or a multilayer extrusion lamination method. For example, 
3-hydroxybutyric acid and 3-hydroxyvaleric-acid copolymer P with low working temperature (3HB-3HV) 
are co-extruded simultaneously with polyolefine, P (3HB-3HV) is laminated by the paper base, with this, 
excessive heat is absorbed with the large polyolefine of specific heat, and the pyrolysis of polyester of the 
straight chain of copolymerization of 3-hydroxybutyric acid and 3-hydroxyvaleric-acid copolymer is 
prevented. 

[0024]Since using adhesives needs in many cases in the case of a lamination, but there are few coating 
amounts when it is manufacture of the card of this invention, the kind in particular of adhesives is not 
limited, but it is preferred to use the water adhesives which do not affect the resolvability of the card of this 
invention. As for a not less than 110 ** thing, the lamination temperature using the Bionolle film (made by 
Showa High Polymer Co., Ltd.) or the Mater-Bi film (made by the Nippon Synthetic Chemical Industry Co., 
Ltd.) does not need to use adhesives, for example, and an adhesive property good enough is acquired. 
[0025]By a described method, the perimeter enclosure of the paper base 2 is covered with the 
biodegradable resin layer 3, and a card is constituted. As the same method as the case of conventional 
paper and plastic card can be used and it is shown in drawing 2 . printing and processing to this card in the 
paper base 2 or the biodegradable resin layer 3 by print processes, such as offset printing, screen-stencil, 
and gravure printing. Visible information and Design Division 4, such as a character and a pattern, are 
printed, and a card is manufactured by processing card size using a punching machine. 
[0026]As furthermore shown in drawing 3 , can form information storage layers, such as the magnetic 
recording layer 5, in the card of this invention, and in this case. As the magnetic recording layer is 
beforehand formed on the paper base 2, and the biodegradable resin layer 3 is formed in it or it is shown in 
drawing 4 , after covering with the biodegradable resin layer 3 in the perimeter enclosure of the paper base 2, 
the magnetic layer recording layer 5 is formed. The formation method of the magnetic layer recording layer 
5 has laminating the sheet which applied the coating liquid which distributed the magnetic recording material 
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to the binder etc., or formed the magnetic recording layer etc. The magnetic recording layer 5 may be made 
into a gestalt like magnetic bar codes. 

[0027]The concrete example of this invention is given hereafter and it explains in detail, 
the paperboard (no coat ivory.) of <example> rolling up To both sides of 180 g/m 2 , resolvability. Polyester of 
the straight chain of copolymerization of 3-hydroxybutyric acid and 3-hydroxyvaleric-acid copolymer P 
(3HB-3HV) which it has (: by British Zeneka Co. "Biopole" (1 2% of hydroxyvaleric-acid content) with an one 
side [ every ] T-die melting extrusion process.) A thickness of 30 micrometers was widely coated with width 
rather than the paper base, respectively, and the card 1 as shown in drawing 1 (86 mm x 54 mm) with a card 
cookie cutter was fabricated. 

[0028]The place which laid this card underground into upland soil and observed the decomposition state 
periodically, although the biodegradation resin layer 3 decomposed nearly thoroughly one month afterward 
and shape was held, it was in the state where only the paper base 2 remains, and after six-month progress 
was in the state where shape is not held, either but the paper base 2 also remains a minute half [ about ]. 
[0029]Since [ under an anticipated-use situation ] it bends and tolerance and endurance are carrying out 
the coat of the biodegradable resin to paper satisfactorily at all, compared with a paper card, a water 
resisting property and wear **** of this card 1 are also improving. 

[0030]Except having laminated the 1 5-micrometer-thick polyethylene layer to both sides instead of 
polyester of the straight chain of copolymerization of the biodegradable resin used for the Comparative 
example 1 > example 1 , and 3-hydroxybutyric acid and 3-hydroxyvaleric-acid copolymer P (3HB-3H V), The 
card of the almost same composition of being shown in drawing 1 w as produced. When this was laid 
underground into upland soil and the decomposition state was observed periodically, shape was held also 
after three-month progress and change of the surface polyethylene layer was not accepted. 
[0031]the paperboard (no coat ivory ) of the Comparative example 2> rolling up To both sides of 180 g/m 2 , 
resolvability. Polyester of the straight chain of copolymerization of 3-hydroxybutyric acid and 
3-hydroxyvaleric-acid copolymer P (3HB-3HV) which it has (: by British Zeneka Co. "Biopole" (12% of 
hydroxyvaleric-acid content) with an one side [ every ] T-die melting extrusion process.) The width same in 
thickness of 30 micrometers as a paper base was coated, respectively, and the card (86 mm x 54 mm) 8 
shown in drawing 5 w ith a card cookie cutter was fabricated. This laminates the biodegradable resin layer 9 
to both sides of the paper base 2. Therefore, the end face of the paper base 2 is exposed to the end face of 
the card 8. 

[0032]The waterproof examination of each card of Example 1, the comparative example 1, and the 
comparative example 2 was done. The conditions of the waterproof examination performed immersion of 24 
hours to the tap water of ordinary temperature (23 **. 40%). Water entered from the end face of the card 
and the card of the comparative example 2 produced curl in the card edge face. Change did not produce 
Example 1 and the comparative example 1. 

[0033]Although the card of the comparative example 1 was excellent in intensity and tolerance, resolvability 
was not obtained at all in itself. A result which bars the resolvability of a paper base was brought especially 
by coating of this polyethylene. Although the card of the comparative example 2 has resolvability on the 
paper itself, it is not excellent in a water resisting property and curl resistance, and has a problem in the 
endurance in prolonged use. 
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[0034]On the other hand, the card used by this example card processability, It is comparable as the card by 
conventional plastic paperboard, and excelled in intensity, endurance, and a water resisting property, and 
neglect in an activated sludge tank, a biodegradable resin layer is in the state decomposed mostly, the paper 
base also absorbed moisture, and textiles got loose, and it had not stopped most shape. 
[0035] 

[Effect of the Invention]Without a paper base losing original resolvability, since it is a card of the structure 
which covered the perimeter enclosure of the paper base with biodegradable resin according to this 
invention as stated above, it decomposes with a paper base and biodegradable resin excels [ card / of this 
laminated structure ] in the strength durability and the water resisting property in normal use. 
[0036]Since it has the almost same intensity and tolerance as the case where could lessen the thickness of 
the biodegradable resin to be used, i.e., the amount used, reduction of the manufacturing cost was attained, 
and the conventional plastic is moreover used by using paper as a substrate, It can fully be equal also to the 
use in the use of the present using-up card etc. 

[0037]The biodegradable resin used for the card of this invention has a field which is inferior with physical 
properties and processability compared with the conventional plastic, and it is also possible to raise physical 
properties and processability by mixing an additive agent and a nondegradable plastic to such an extent that 
the resolvability is not reduced. 
[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing one example of the card of this invention. 
[Drawing 2] It is a sectional view showing other examples of the card of this invention. 
[Drawing 3] lt is a sectional view showing other examples of the card of this invention. 
[Drawing 4] It is a sectional view showing other examples of the card of this invention. 
[Drawing 5] It is a sectional view of the card shown in a comparative example. 

[Drawing 6] It is a sectional view of the card which consists of the conventional paper simple substance. 
[Description of Notations] 

1 Card 

2 Paper base 

3 Biodegradable resin layer 

4 Visible information and Design Division 

5 Magnetic recording layer 

6 Card base material 

7 The conventional card 

8 Card 

9 Biodegradable resin layer 
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-Fa*««i i oictt±ofeo«sanw*ffl^*i8a8tt 

[0 0 2 5] ±B*ttfcJ:0« WWZOftiit4» 
ffitt«BJB3l«:J:»)ttau *-F«««ia*n*. CO 
*- F'NOaiM • iOItt, S^tEOfi • f>7Ji-v 
F©«*fcm«ft#ac*flI^SCJ:#T?*» BztafT 
■t 3 (c^SW 2 Xtt4»«?tt«JSS 3tc*7-b-yhSl 

X^, IMHftKO^ftHWI' 5*^5^4 *aawu ft 

so [0 0 2 6] S6KH3K3StJ:5K:. *«W©*-F 



ftD8¥7-2 6 6 7 7 1 



eufl&iEflUB 5 ft zmmmmmz c ttf-c 
com 2 ±fc««iawH*»i*L 
Tfct, tnt*#i»ttwaiJB 3 Air^it 

H 4 fc^-T * 5 fclfigtt 2 ©£flH££#iW£tttffill 3 
fc*$«HLfe*fcteMJMEflW 5 m. 

-h*SUBf *fcK«E«W 5 «»*[/<- 

[0 0 2 73 KT. *$^©JM*W*fBMW*#W\ B 
SBK&fBf So 

<SDWW>««t>©«tt </-3-l-7<f*y-, 1 8 
Og/m' ) OPIffiK»»tt**-r*3-tHn*S'» 
• • 3-fcKD*5^5¥»»a*»P (3HB-3H 
V) ©#«a©a«©#yxx?vl/ 05BB***tt«: 
O W * sR-zI/j (HHn* '/«flM« 12%)* 
M-BSTO T ^MtffLm Lffifc i *> 3 0 /i m©jPS |c 

^Wotok^js^n^nn-T^y^u *-f 

* D 8 6 mm x 5 4 mmCI 1 KiSf «fc *> 

[0 0 2 8] e©*-F*«±*+fc«RU £J03WK 

3tfSSS4fc»BU J&KfcHSftLTVSfc©©, ffi 
®«2£0*A^#LTV^5^t i $?)s 6*£Siifti* 

[0 0 2 9] COA-KHis i§fi©ffiJl:RiH"F£:|3tt 
Sa-hLTV^fc*, *f£f§ 

[0030] <tt«w i >£ftffl i fcffi^e>ns£#p 

ttttfi. 3-fcKn+j/iBi. 3-tFn*s^»W^ 
(3HB-3HV) ©£fi&©it81©#y xx 

icwi/ftm ® i fc^r«ffs«a«*o*- f 

[0 0 3 1] <mm2>®T&rx0ffl& (/-3-F7 
1 8 0g/m ! ) ©BfiHfcflJBtt**** 3 
-fcKo*£48»- 3-tKD+->Sfgttl^P 
(3HB-3HV) Otta^©itill©*yxX7 L /V (& 

#$12%) *frlTfoT*V»BJ¥ WBLffiKJiD 3 

o (imoiJMsy^uSEf nfm-f 

U #-FffiSSJ£ot>305K^1- 86mmX54mm 

©*-H8*«JBLfc. cnit«s«t2oinBtc£5»v 

tt®EJl9*gi/§Lfc&©T'fc«o Ut#-»T*-K8 

©jgi®t »ffis«f 2 otmtmm lt ^ s« 

[003 2] fgfiSM 1 , Ifcttfl 1 RXfitmi 2 ©&*- 



( 2 3 1, 4 0%) ©*«*!£ 2 4 B»M©ft8t*fT&-3 
ft, tb«flW2©*-F!4, *-F©Sgtffifr67.krtV\t>j£ 

[0033] jtnen i ©*- KiiiMt • utttsnst 

©©. Zn&mZ£<ft®&tfiM.c>W3;fr?Ko fc<K 
C©#yxf-U>©a— r^y^tc<fc»), Jffig#©#8? 

10 £|*tt*tfl,T^*fc©©, »*tt» *-;Htttlc«*i 
1\ «JBIB©^T?©»&ttfcHB**r«-*. 
[0 0 3 4] CWc»LT*jdM|-MWLft*-H 

*-FkPisure*»), 3Ut exit* mctticfitu 

[0035] 

[£9J©8ijK] JM±3fr<ftJ:5lcsHMilc*ntf» 

*ft©» •a»ri***osMiPtt«5i£3«:fca:<. £#fi? 

- PttWMUUcSttSilUK • • ifckttlcftft* 
fc©T'£So 

[0 0 3 6] tt«Wi:f*ei:T\ 
#»tt»ffl©Jlt*» tftt» , 6«««**ft<-r*J:i:* < 
T*v Hafi3XF©(6^pTggtft0, bfrfefie*©^' 

ft*, stt©ffii/^«»>*-Kaj;©ffl»t*tf*ttfflii: 

so fe+#Kit;?.6tiSfe©T';&S 0 

[0 0 3 7] Sfc*fEW©*-Ffcffl«r"6n*4»»tt 

fcSffifc&Stf, *©4Mltt*«T«^*v8«c»!iP 

Itt*6l±«#* C i: feR^T^S. 
[HBOWMfclin] 

[ei i ] *$bh©*- p©-mm«jivrKiiB-r« 

So 

[0 2] *5»a©*-K©ftli©«ftOT*atrKiBiaT?* 

AO 3 0 

[03] *BW©*- K©te©*ttW*jR*WffiHT« 

So 

[04] *«w©*- F©fls©sas«9*^rBfffliHtfa5 

So 

[0 5] it«WKS-«-*-K©»fiBHT«8. 

[06] tt*©tt*ttfr&fc**-F©KffiH-eJ6*. 

[^^©tft^] 

1 *-F 

2 



$^¥7-2 6 6 7 7 1 



warn • x*f-f y% 7 a- f 



^3 



[0 4] 



[0 5] 



[06] 



